Introduction
Let E and F be two Frechet spaces over the field IR of the reals.
We let L (E, F) denote the space of all continuous w-linear mappings from £* into F .
In [/]
Keller has introduced a new method in the study of the differential calculus in locally convex spaces. He has used the topology of simple convergence in L (E, F) in order to define the nth derivatives. The notions of continuity of these derivatives are based on the stronger convergence structures on L (E, F) . In this paper we shall apply this idea to the case of Frechet spaces.
In the case of Banach spaces it is well known that the Banach fixed point theorem plays an important role in the proof of the inverse mapping theorem. This relies on the properties of the topology of uniform convergence on bounded subsets.
Therefore we shall find a convergence structure on L {E, F) such that we can use the fixed point theorems of Sadovskii [3] . In this paper 94 Duong Mi nh Due we shall use the degree theory of limit compact vector fields. This theory was introduced by Sadovskii in [3] .
In the case of Hausdorff measure of noncompactness (<?f. Example l.l) our inverse mapping theorem is similar to Yamamuro's theorem in [4] , but we still cannot compare them in detail. In the case of Kuratowski measure of noncompactness (of. Example 1.2) our theorem is clearly convenient for application to the problems concerned with the a-ball-contractions. This paper consists of four sections. In the first section we shall introduce the notations and definitions of measure of noncompactness and the topological degree of limit-compact vector fields and study the class of M-bounded operators. The second section is devoted to defining the convergence structures on L (E, F) and studying their properties. In the third section we define the C -differentiable mappings, and we shall give the inverse mapping theorem in the last section.
Throughout the paper we shall adhere to the following list of 1 : the identity mapping on E K 2 : the family of all subsets of E .
vector fields, and study some basic properties of A/-bounded mappings. DEFINITION 1.1. Let P be a nonvoid set and P be the set of all mappings of P into [0, °°] . The order, addition and multiplication are defined on P as usual (0* 00 = 0) .
Let h € P ; we shall say that h is finite if h(p) < °° for every p in P . DEFINITION 1.2. Let P be as in Definition 1.1, and £ be a 
. 
Let A be the limit range of f on D (of. Definition 1.1.3 in
Definition 1.3, we have
follows that L(f(A n ~D)} and L U ) are finite and L(A) < feL(4) . But k < 1 ; it follows that L(/l) = 0 . Then, by (M.l), A is compact.
Therefore, by Definition 1.1.3 in [3] , / is a limit-compact mapping on
D i f f e r e n t i a l c a l c u l u s i n F r e s h e t spaces of noncompactness we see that f is a continuous L-bounded mapping on D and k[L, L, D, f ) < k < 1 . Therefore f also is a limit-compact mapping on D and for every x € 3D , / (x) # a; .
Let R = E ; by Definition 3.1. 1 * of [ 3 ] , the rotation of (l-f ) on 
and f is L-bounded: and suppose that (i-f) is a one-to-one mapping of A onto B and h
Then we have 
Hence it follows from (a) and fW that (i) and (£i/> hold. 
Then we have
Then for every A ci V we see that
On the other hand, for each q t ^V and x € V , by f W , we see that
Hence it follows that for every (t, x) belonging in [0, l] x 3f we have
Then by (D.U) and (D.l) we have 
It follows that L{A) is finite. Because fc < 1 , (l.U) implies that L{A) = 0 and A is relatively compact. Hence it follows that x = 0 , which implies that (I-f) is one-to-one. Wow, by (i) and by Proposition 1.1, 
PROPOSITION 1.4. Let g € H(E, F) , V € V(E) . Then there exist U € V(F) and r > 0 such that for each continuous linear mapping h of E into F which satisfies the following conditions, (a) h is M-bounded on V and h(V) c u ,
we have
is finite and
The topology on B"(E, F )
In this section we shall define the topology on B (E, F) and study its basic properties. We put 
REMARK 2.1. Let E and F be two Banach spaces, || || and || || ' be the norms on E and F , L and M be the norm-Kuratowski measures of noncompactness on E and F {of. Example 1.2) and V = {x € E : \\x\\ < l} .
Let T be a continuous n-linear mapping of E onto F , then there exists a positive real number k such that
It is clear that T satisfies (B.l) and (B.2); thus T € B n {E, F) .
We have just proved that a(E, F) is the set of all continuous n-linear mapping of E into F in the case of Banach spaces. (ii) there exists W € V(F) . such that T^1) + We U .
We put
In the case n = 1 we write B(V, U, k) and
DEFINITION 2.4. By the foregoing remark there exists an unique 
We assume that L and M are as in Examples 1.1 and 1.2. Let t € R , B € 2 and ff? be an integer such that |t| 5 w ; we have 
Then for each a € X there exist V € V(E) and a neighborhood Y of a in X such that the restriction h\l of h on Y is a continuous mapping of Y into rf"(E, G, U) .
Proof. For the sake of simplicity we carry out the proof of this proposition in the special case r = 2 . The general case can be dealt with using essentially the same arguments.
Let a € X ; we choose U € V(E) such that U c V and 5 1 (a)(I7 1 ) u S 2 (a)(U 2 ) c lw .
Let Y be a neighborhood of a in X such that On the other hand we have
By (2.3), (2.It), (2.5), (2.6) and Lemma 2.1 we see that R\Y is a
continuous mapping of Y into a{E, G, U) . II
We consider now the last proposition of this section.
PROPOSITION 2.2. Let i p : H(E, F) •* H(E, F) ,

Let g i H(E, F) , V € V(E) be given.
Then there exist r > 0 and
Proof. Let U and r be as in Proposition l.U; then for each / in B{g, V, U, r) we have 
PROPOSITION 3.1. Let f be a (P-differentiable mapping of X into F . Let x € X and Y be a neighborhood of x in X as in Definition 3.2, and h € E such that {x+th : t
(ii) we put
R n f{x, h) = f{x+h) -i^lff(x)(h, ...,h) . Then there exists a continuous seminorm p on E such that x + V c: y s inhere V = {y € E : piy) < 1} and for each continuous seminorm q on F ,
we can define a function 6 : V -*• R such that P ><? (3.1) lim 9 (k) = 0 ,
It follows from (3.2) that if k € E and Bk <~. V , then (3.3) p(k) = 0 and f(x+k) = fix) + Df(x)h .
Let us consider an example of (7^-differentiable mappings. D i f f e r e n t i a l c a l c u l u s i n F r e c h e t s p a c e s 
We put A = co g(X) ; then A is bounded, which implies that for every U € K(F) then there exists t > 0 such that sA <z U for every s € C and |s| 5 £ . By (3. 
where J is a partition {=7 , . .., J-) of {l, ...,">} , and m. is the cardinal of J • , and a,-€ IK .
In the case m = 1 , this assertion is clearly true. Now suppose that it is true for m = r < n . In order to prove this assertion in the case m = r + 1 it is sufficient to show that for each partition J ={</,,..., J.} of {l, . . ., m} we have
m.
is weakly differentiable and its derivative at x can be written in the 
cardinal of J is equal to i . For each x € X we put
p ) . I t i s clear that h is weakly differentiable on X and
By induction we have the following lemma. Proof. Let x, y € X ; we have
Hence it follows that g is weakly differentiable on X and
Applying the arguments of Proposition 2.1, by Lemma 3-1 and induction we see that g is of class u on X . //
The inverse mapping theorem
In this section we shall establish an inverse mapping theorem for 
(i) t[f(a+x)-f(a)] -(l-t)/'(a)(x) * q for all x € dV , or t[f{y)-f(a)] -(l-t)f'(a)(y-a) tq for all y € a+dV ;
(ii) f(x+a) * f(a) for all x € V\{o} . Then Df^a) = I and /" = I -g where j = j + S o j -S . By By Proposition 3-1 we have
We shall show that F is closed and does not contain 0 , which implies In fact, let Using the notions and arguments in §7 of Chapter V and §2 of Chapter VI in [2] , and applying Theorem 3 we have the following theorem. 
